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M NERAL CREEK HABI TAT EVALUATI ON

I ntroduction

Fol | owi ng tel ephone discussions with Bruce Anderson, wldlife biol ogist
for the Gla National Forest, it becane obvious that Mneral Creek should be
eval uated as a potential Gla trout restoration streamfor consideration by
the Gla Trout Recovery Team A prelimnary survey of Mneral Creek was made
June 22-24, by Departrment of Fishery of WIldlife Sciences graduate students
Kim Mell o and Ri chard Anderson and undergraduate Randy Risinger. This initia
survey was nmade in anticipation of funding of a research proposal already
submtted to the U S. Fish and Wldlife Service. During the June 22-24, 1976
survey, Stations 1, 2, 4, and 6 were sanpled (Figure 1). The only fish
species collected in Mneral Creek was rai nbow trout, Sal no gairdneri.

The section of Mneral Creek fromthe end of Forest Service Road 701
upstream about 2 mles to the mouth of Red Canyon was wal ked the afternoon of
August 21, 1976 by the follow ng persons: Paul Turner; Dr. John R nne, Rocky
Mount ai n Forest and Range Experinment Station; and Dr. Ji mJohnson, Endangered
Speci es Specialist of the U S. Fish and WIidlife Service. General observations
of the habitat were nade and limted water quality data taken

After further discussions with Bruce Anderson and Ray Swigart, U S
Forest Service, Gla National Forest agreed to fund a foll owp survey of
M neral Creek. Funding for this survey was by purchase order to Paul Turner
in order to pay survey expenses. The second survey was made Septenber 4-6
with Richard Anderson as survey |eader. A second 200 foot section adjoi ning
stations 2, 4, and 6 was eval uated for physical, biological, and water quality
paraneters, but were not electrofished again. Three additional stations (3,

5, and 7) were evaluated during the second survey. |In addition, riparian

condition transects were nade at Stations 2, 3, 4, 6, and 7 (Figure 1).



§U0TIEIs BurTdues pur NI ﬁﬂHUEﬁE Jo uvol3wsoT *1 SIndTa

w bs ‘go) Kimpunog
.1:”'.'! o . paysisjep . g=TTWH
N suof3eis apdueg 7
-————= ETT®I1 163304 u .
o= pROL paied
—] pE0I 3I7(J
BITW ¥

poosua Ty

B P¥Od

APd . uciusn

Jops
L
7

uoTTodon

y3aoN



Met hods

Seven sanpling stations were selected to describe the variation in
habitat fromthe headwater area (Station 1) to near the elevation 7760
ft., MS L. lower end of the stream which presently supports trout
(Station 7), 5560 ft., MS. L. A short description of the |ocation of
each sanpling station is given in Appendix A and in the station
narratives. The |ocation of each station is indicated on the attached
t opographic map. Physical, water quality, and biol ogi cal paraneters
described in the U S Forest Service's "Stream Habitat Eval uation
Techni que" were eval uated at each sanple station

Physi cal habitat paranmeters eval uated were pool-riffle ratio, stream
bottom type, streanside vegetation and bank stability, pool depth, nean
streamw dth and flow rate (Table 1). Turbidity, total alkalinity, total
di ssol ved solids (conductance), sulfates, and heavy netal s concentrations
were determ ned by Rhea Sol oman, hydrol ogist (G la National Forest) from
a water sanmple taken July 30, 1975 400 neters downstream from Station 7
(Table 2). Results of the chem cal analysis of a water sanple collected
June 24, 1976 were not available at the time this report was witten.
Addi ti onal water sanples were collected by Dr. John R nne for chem ca
anal ysis. The upstream sanple was collected from M neral Creek 100 feet
upstream fromthe nouth of Red Canyon on August 21, 1976 (Table 2).

Aquatic bottominvertebrates were collected by three Suber sanples
taken at each sanpling stations. Invertebrates were identified and
enunerated for the three conbined sanples to determ ne the percentage
relative nunerical abundance of desirable food organi snms at each station
(Tabl e 4).

Fish densities were estimted, for each station by el ectrofishing
200 foot stream sections with a Smth-Root type (battery) Electrofisher
Al fish observed were counted and nean and range of total |engths were
determ ned for a representative sanple netted at each station (Table 3).

The total length frequency distribution



of 280 rai nbow trout neasured was tabul ated for each station and for the
total of June and Septenber surveys (Table 4). In addition, weights were
determned for fish at Stations 3, 5, and 7 and total |engths neasured for

each station (Appendix B).

Ri parian condition transects were nmade at Stations 2, 3, 4, 6, and 7
using the U S. Forest Service's "Riparian Stand Anal ysis" nethod (Appendi x
C). Conmposition, density, vigor, stand, structure, and ground cover were

rated either high, nmedium or |low for each condition transect (Table 3).



SAMPLI NG STATI ON NARRATI VES

A short comentary about the nore inportant physical and biol ogica
characteristics observed at different sanpling stations will follow as
requested by the Gla National Forest.

Station 1 - Directly downstream fromthe junction of the North and South
For ks.

On June 22, 1976 a 200 foot section of Mneral Creek was eval uated
begi nning 75 feet downstream fromthe junction of the forks. Both the North
and South Forks were shallow streans considered to be only marginal trout
habi tat; however, small trout were observed in both forks.

Dom nant plant species observed at Station 1 were Wite fir (Abies

concol or) Douglas fir (Pseudotsuga taxifolia), |inber pine (Pinus

flexilis), and ferns.

Mean water depth and streamw dth were 5 inches and 4.5 feet,
respectively. Three small pools (nean depth of 9 inches) resulted in a
pool -riffle ratio of 5:95 (Table 1). Due to low streamflow (1.0 ft3/ sec)
and only fair bank stability, streaminprovenent structures would probably
not be functional or economcally justified in this headwater section.

A total of 31 rainbow trout were counted in the 200 foot section
el ectrofished. O 21 fish neasured, nmean and maxi numtotal |engths were
114 (4.5 inches) and 156 mm (6.2 i nches), respectively (Table 3).

A Y% mle section of Mneral Creek between Stations 1 and 2 had 24
beaver dans. Mst of these dans appeared to be abandoned as fresh beaver
sign was noted at only 25% of the danms. As several dans would be typically
be close together, it is likely that closely-spaced pools were used by the
same beaver(s). The general |ack of deciduous trees in this section
resulted in conifers being used for dam construction and apparently food.

The majority of the beaver ponds were 15-20 in width at the dam and
backed water upstream 30-40 feet. Myst of the larger pools created were
estimated to be 2-3 feet in depth at the dam (nean pool depths ca 1% - 2

feet). Depths were



hard to estimate in the | arger pools because water transparency was
typically less than 2 feet. The greenish color of the water in the beaver
ponds i ndi cated phytopl ankton production. |In the |larger pools, trout could
be observed only when they were swimmng within 2 feet of the surface.

Al'l ponds had heavily silted bottonms. In some pools considerable cover
in the formof beaver-felled trees was present. Many of the tree stunps
appeared quite old, indicating a relatively long time had passed since they
had been felled. The beavers in active ponds were having to go up the
sl opes to obtain suitable trees for food use. One particularly |arge beaver
dam was approximtely 10 feet tall fromthe top of the damto the downstream
base. This damwas 30-35 feet across and backed water upstream 60-70 feet.
The maxi mum wat er depth was unknown, but may have been 5-6 feet at the dam

The nunber of trout observed in pools generally ranged fromb5 to 15,
dependi ng on pool size. Trout were larger in average size in these pools
than neasured at Stations 1 and 2. The | argest trout observed were estinmated
to be 9-10 inches in |length. Because of pool size, siltation, and downed
trees, none of the beaver ponds were electrofished. It would be al nost
i npossible to get a conplete fish count in the [arger pools. However, it
woul d be desirable to attenpt el ectrofishing several beaver ponds to get
m ni mum popul ation estinmates and representative | ength neasurenents.

Station 2 - Third canyon (at Trail 203) downstream fromthe junction of the
North and South Forks of M neral Creek.

The canyon (Trail 203) used to mark the upstream boundary of Station 2
contained flowing water for at least % mle upstreamfromits nouth with
M neral Creek. Rainbow trout were Present in the |ower 100 yards of this
smal | tributary. Sanpling of Mneral Creek began at the nmouth of this
tributary and conti nued downstream 200 feet on June 22nd. An additional 200

f eet downstream was eval uat ed



for, physical and chem cal paraneters on Septenber 4.

The riparian stand was simlar to Station | in that Douglas fir and
VWiite fir were the dom nant species. A riparian condition transect indicated
the followi ng ratings: conposition, |low density, high; vigor, nedium and
stand structure, |ow (Appendix C).

The physical habitat of the 400 foot section evaluated at Station 2 was
al nost identical to Station 1. Pool-riffle ratio and nean pool depth were
slightly better, but still only marginal for trout habitat. On June 22 stream
flow at Station 2 was 1.7 ft® /sec (conpared to 1.0 ft* sec at Station 1)
mainly by the added flow of the tributary at the upstreamterm nus of the
station.

The sonewhat inproved physical habitat resulted in a nuch greater
popul ation density of 79 fish per 200 foot section electrofished. The nean
and maxi mum | engths (119 (4.7 inches) 161 mm (6.3 inches) respectively) were
al so slightly greater (Table 3).

Station 3 - 500 yards downstream fromthe junction of the Sandy Point Trai
(202) and M neral Creek Trail (201).

This sanpling station was eval uated on Septenber 4, 1976. The doni nant
riparian species were Douglas fir and Arizona alder (Al nus oblongifolia). The
riparian condition was rated as follows: density, high; vigor and
conposition, medium and stand structure, |ow

Pool -riffle ratio (5:95) and percent rubble (80% at Station 3 was
typi cal of that observed on upper M neral Creek (except for the beaver dam
section). Bank stability was generally good, but |ow bank height would Iimt
possi bl e sites for installation of stream i nprovenent structures.

In the 200 foot section electrofished, 77 rainbow trout were counted.
The nmean | ength and wei ght of 34 trout (age |and older) netted and neasured
were 132 mm (5.2 inches) and 30.6 grans (0.067 pounds), respectively. Severa

young



of -year trout (nean length 25 nm were collected on June 23, 1976.

Between Stations 3 and 4, Bear Canyon and Bear Wl |l ow Canyon were checked
for possible fish populations. Water was found in shall ow pools about 200 yards
up Bear Wall ow Canyon, but no fish were observed. No surface water was present
within the next 1/2 mle up the canyon or in the lower 3/4 mle section of Bear
Canyon.

Station 4 - Fromthe nouth of Bear Wallow Canyon downstream 400 feet.

The nmout h of Bear Wallow Canyon marked the upstream boundary of the 200
foot sanple made on June 23, 1976. An additional 200 foot section was
eval uated i mredi ately downstream fromthe June survey on Septenber 4, 1976, but
was not el ectrofished.

The riparian stand was dom nated by Douglas Fir with box elder (Acer

negundo), Arizona wal nut (Juglans major), and sumac (Rhus sp.) as subdom nants.

The riparian condition transect scored density, vigor, and stand structure as
hi gh and conposition as nedium The understory forbs and grasses were
general ly grazed short by cattle.

Station 4 had the greatest streamwidth (6.5 ft) and flowrate (1.8
ft3/ sec) observed during both the June and Septenber surveys. The pool-riffle
ratio (10:90) and nean pool depth (14 inches) limted the desirability of the
exi sting habitat. However, the increased flow, good bank stability, and
greater bank height inproved the potential for constructing stream i nprovenent
structures downstream fromthe nouth of Bear Wallow Canyon.

Station 4 had the greatest nunber of fish per 200 foot sanple
el ectrofished (87) but nean length was still only 119 nm (4.7 inches). A large
pool (4 ft in depth and 10 ft in dianeter) just downstreamfrom Station 4 was
el ectrofi shed because of the nunmerous trout observed. The |argest fish netted
was 233 nm (9.2 inches). However, it was possible that all fish were not

col |l ected



because of an undercut bank and pool depth. Bruce Anderson had previously
reported that a 14 inch rai nbow trout was caught by an angler fromthis pool

Approximately ¥2m | e downstream from Station 4, four old single-log stream
i nprovenent structures were evaluated. One structure had been undercut and the
mean pool depth of two others was only 10 inches. The fourth structure was
still functional and had created a pool 2 ft in depth and 12 ft in |ength.
Station 5 - One mle downstream from Station 4 where a steep cliff overhangs

the trail.

This section (sanpled Septenber 23) of Mneral Creek is a popul ar canping
site as indicated by old fire places and scattered trash. At Station 5 pool -
riffle ratio (50:50) and stream gradi ent beconme unusually great for
approxi mtely 150 yards. Because of the nunerous |arge pools and greater nean
depth (24 inches), this section of Mneral Creek was considered excellent trout
habitat and, therefore, the |l ower 200 feet of this high gradient section was
sel ected as a sanpling station.

A total of 80 rainbow trout were counted in the 200 ft section el ectro-
fished at Station 5. The nean |l ength and nean wei ght of the 46 fish (age 1 and
ol der) neasured were 134 mm (5.3 inches) and 24.6 granms (0.054 pounds),
respectively. However, when the 17 young-of-year rainbow trout were not
i ncluded, the nean length of 46 fish nmeasured was 134 mm (5.3 inches).

Al though no trout >221 mm (8.7 inches) were collected or observed, it was
possible that larger trout were present, but weren't collected because Of the
| arge size of sone pools. Another possible reason for the absence of | arger

trout was sport fishing.

The physical habitat fromthe high gradient section of Station 5



downstream for approximately % mle was the best trout habitat observed during
surveys of Mneral Creek. A natural barrier in the formof a 6 ft vertica
waterfall marked the downstreamterm nus of this better habitat section
Station 6 - Approximately % mle upstreamfrom Log Canyon

The 200 ft section that was sanpled on June 23, 1976 included el ectro-
fishing. An additional 200 ft section was nonitered for physical habitat,
chem cal, and riparian conditions on Septenber 5, 1976.

The domi nant riparian species were Arizona al der, box elder, Arizona

Wal nut, ash (Fraxinus spp.), and Ganbel oak (Quercus ganbelii). Riparian

composition, density, vigor, and stand structure were all rated high by the
riparian condition transect. Bare ground and erosion pavenent were noted on 20
of 100 hits. Therefore, ground cover index just barely rated a nedi um score.

Pool -riffle ratio for the 400 foot sanple was 14:86. Bottomtype and
percent stream shading still rated high but decreased flow rate and mean poo
depth (14 inches) reduced the desirability of the physical habitat. Generally
poor bank stability and the | ack of suitable bank hei ght reduced the potenti al
for streaminprovenent structures at Station 6.

Al t hough the physical aspects at Station 6 were generally |less desirable
than noted at Station 5, the nunber of trout counted (69) in the 200 foot
sanpl e was conparable. As this station was el ectrofished during the June
survey, no young-of-year trout were included in the count. The nean and
maxi mum | engt hs of 134 mm (5.3 inches) and 233 mm (9.2 inches), respectively,
were al so conparable to fish neasurenents at Station 5.

On August 21, 1976 a | arge shall ow pool was observed in M neral Creek that
was created by the deposition of rubble and gravel originating in the Red

Canyon wat ershed. The danm ng effect of these deposits created a 60-70

10



foot long pool (containing an estimated 20-30 fish) just upstreamfromthe
nout h of Red Canyon. From Red Canyon downstream several obvious changes
occured in Mneral Creek and its floodplain. G azing pressure appeared to be
heavy and resulted in considerable bare soil in the riparian stand. Silt and
nmud deposits were noted to cover the gravel and rubble bottom where water
current was insufficient to flush finer deposits. Al so decreased bank
stability and bank height further limted the possibility for adding stream

i mprovenent structures.

The stream bottom becane w der and | ess shaded downstream Severa
stretches woul d probably be intermttent during drought conditions. Fish
popul ati on density becane Iimted by physical habitat conditions. In general
the trout observed were |less than 6 inches in | ength. However, one unusually
good pool created out of bedrock near the Cooney Site held two trout which
were estimated to be 10-12 inches in |ength.

Station 7 - 200 years upstream fromend of Road 701

This 200 foot sanple was nmade on Septenber 6, 1976 in a box canyon wth
steep cliffs. Arizona alder, Arizona walnut, and Wllow (Salix sp.) were the
dom nant riparian species with bod el der and Arizona sycanore (Pl atanus
wightii) was subdom nants. A riparian condition transect made just
downstream from Station 7 rated conposition, vigor, and stand structure as
hi gh and density as nmedium Bare ground (and erosion pavenent) and rock were
recorded on 33 and 36 hits, respectively, out of 100 hits.

The 200 foot section was sel ected because its pool-riffle ratio (50:50)
provi ded the best fish habitat in the i nmediate area. The stream bottom was
mai nly bedrock with sand and silt collecting in snmall indentations and poo
areas in the bedrock. Pool areas were created by narrow chutes in the bedrock
and circul ar depressions created where water flow stair-stepped over solid

rock declines (2-6 ft) or variable gradient (up to 90% . These pools were

11



generally w thout cover other than a few boul ders and probably get too warm for
trout during periods of unusually low flowin the |ate spring and sunmer.

Al though this area was apparently marginal habitat, a total of 36 trout were
counted in the 200 foot sanple. However, the nean length of the fish nmeasured was
only 97 mm (3.8 inches). During verbal conmunication with the two U S. Forest
Service enpl oyees clearing the trail on Mneral Creek, it was reported that this
section of Mneral Creek goes dry during droughts. The preponderance of young- of -
year fish and the absence of any trout >161 mm (6.3 inches) tended to confirmthis
report. Young-of-year rainbow trout were observed as far downstreamin M neral

Creek as the pool at the ford just upstreamfromthe corral on Road 701.

12



Table 1. Physical and Chem cal Characteristics of Mneral Creek at Different
Sampling Stations

Sanmpling Station

Characteristic 12 28 2° 3k 42 4> 5° 62 6> 7°
Mlitary Tinme 1100 1600 1420 1000 1145 1500 1830 1545 1245 900
El evation (feet) 7760 7520 7520 7200 6800 6800 6560 6320 6320 5560
Weat her conditions Sunny C oudy O oudyd ear Sunny O oudy O oudy Cear Rain C ear
Per cent Pool 5% 10% 5% 5% 5% 15% 50% 22% 6% 60%
Percent, Riffle 95% 90% 95% 95% 95% 85% 50% 88% 94% 40%
Nunber of Pool s 3 4 12 2 2 214 3 7 2 1 8
Mean Pool Depth 9 13 24 14 13 14

(i nches)

Stream Bottom Type (%

Boul der 15% 10% 20% 10% 15% 10% 30% 2% 5%

Rubbl e 80% 85% 75% 80% 80% 80% 35% 90% 80% 5%
G avel 5% 5% 5% 10% 5% 10% 25% 5% 10%

Fi nes 5% 2% 5% 30%
Bedr ock 5% 65%
Sreansi de vegetation
Percent shaded 75% 65% 65% 65% 75% 60% 75% 95% 50% 40%
Bank Stability Fair Good Good Good Fair Good Good Poor Poor Excell ent
Bedr ock

Mean Stream Wdth (ft)4.5 5.0 5.5 6.5 6.0 7.0 7.0

Flowate (C. F.S.) 1.0 1.7 1.1 1.3 1.9 1.8 1.4 1.7

Tenper ature

Ar (F) 86 79 74 51 65 68 53 74 63 58

Water (F) 61.5 58 58 52 58 56 57 66 52 57

Di ssol ved Oxygen (ppm 7.8 7.4 7.4 7.8 7.4 7.2 8 7 8 7.6

Carbon di oxide (ppm) <0.5 <0.5 <2 <1 <0.5 <2 <1 <0.5 <1 <1

7.8 7.8 8 7.6 7.8 7.7 7.7 7.8 7.8 7.7

a Information collected during the June 22-24, 1976 survey.

b Information collected during the Septenber 4-6, 1976 survey.
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Table 2. Selected water chem stry characteristics of Mneral Creek.

Locati on where water sanple collected

Characteristic Station 3?2 Red Canyon® Station 7?2 Station 7¢ Bel ow Tonb®
Total Alkalinity (ppm 55 90.6 100

N T. U J.T. U N. T. U
Turbidity 1.0 22 1. 6
Conduct ance 87 140 223 245 240
.Mcro Ml es)
Total dissolved solids (ppm 68 - 172 - -
pH 7.8 7.5 7.9 8.4 8.0
Sul fate (ppm . . . 0.0
Nitrate (ppn - 0. 20 - 0. 00
Phosphate (ppn - 0.22 - - 0.17
Copper (ppm - - - <0. 05 -
lron (ppm - - - 0. 00 -
Zinc (ppm - - - 0. 00 -
Ni ckel (ppm - - - 0. 00 -
Magnesi um (ppn) - - - Trace -
Har dness (Ca, ppn) - 30 - 80

®Water sanples collected during Septenber 4-6, 1976 survey.

® Water sanples collected by Dr. John Rinne (Rocky Mountain Forest and Range Experinent Station, Tenpe on August
21, 1976.

“Water sanple collected and anal yzed by Rhea Sol oman (U.S. Forest Service, Silver City) about 400 years downstream
fromstation 7 on July 30, 1975. Turbidity in Jackson Turbidity Units.
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Table 3. Summary of fish population and riparian transect findings for Stations 1 - 7.
Station
Criteria 12 22 3k 42 5° 6 7°
Nunber of fish
/200 ft el ectrofished 31 79 77 87 80 69 36
Range in total
l engths in mm 86-156 61-161 49-196 86-203 59-221 89-223 64-161
Mean t ot al
length in mm 114.2 119.0 109.6 119.0 114.7 133.9 96.9
(i nches) (4.5 (4.7 (4.3) (4.7) (4.9 (5.3) (3.8)
Nunber of fish
nmeasur ed 21 35 51 54 63 32 24
Ri pari an Condition
Conposi tion - LoWw  Mediunf Mediun? - Hi gh® Hi gh®
Density - Hi gh Hi gh Hi gh - Hi gh Hi gh
Vi gor - Medi um Medi um  Hi gh - Hi gh Hi gh
Stand Structure - Low Low Hi gh - Hi gh Medi um
Soi | - Medi um Hi gh Hi gh - Medi um  Low
Table 4. Total nunber of aquatic invertebrates collected in three Surber sanples at

Stations 1-7

Nunber of organisns at each station

I nvertebrate taxa 12 2¢ 2P 3k 43 4b 5° 62 7°
Ephener opt er a 19 6 67 37 16 29 16 35 8
Pl ecoptera 2 1 6 13 8 18 6 5 0
Trichoptera 2 13 2 17 27 19 2 20 6
Col eoptera (adult) - 1 9 - - 11 10 6 1
Col eoptera (Il arva) 1 10 19 - 15 15 6 2
Qdonat a - - 1 - 1 2 1 1
Di ptera 1 1 - - - 2 4 - 2
Unknown 1 2 3 8 3 - - 8 5
Total Nunber 25 25 97 95 54 95 55 81 25
Percent age of total

Bi omass in desirable groups®94% 97% 90% 80% 99% 70% 50% 65% 50%

a

b

Per cent age of total

(Ephereroptera) stoneflies (Pl ecoptera

),

15

Information collected during the June 22-24, 1976 survey.

Information collected during the Septenber 4-6, 1976 survey.

bi omass of aquatic invertebrates that were mayflies
and caddis flies( Trichoptera).



Table 4. Total length frequency distribution of 280 rai nbow trout nmeasured during
stream surveys of M neral Creek.

Lengt h Station Sum of Stations
class (mm
12 22 3k 42 5° 6% 7° 1,2,4,6 3,5
40 - 49 1 1
50 - 59 1 2 3
60 - 69 1 9 6 4 1 15
70 - 79 5 6 8 7 5 14
80 - 89 3 1 3 1 1 5 8 1
90 - 99 8 2 2 17 1 2 1 29 3
100 -109 1 1 4 7 10 8 17 14
110 -119 3 8 5 1 2 10 9
120 -129 1 6 4 4 10 6 1 17 14
130 -139 3 6 4 6 9 1 1 16 13
140 - 149 2 7 5 4 6 2 15 11
150 -159 3 2 3 2 2 4 3 11 5
160 -169 1 1 3 3 2 2 6 4
170 -179 1 1 1 1 2
M ni num cat chabl e si ze
180 -189 1 1 1 2 1
190 -199 1 1 2 2 2
200 -209 1 1 1 1
210 -219
220 -229 1 1
230 -239 1 1
Mean | engt h®
nm 114 119 132 119 134 134 97 122 133°
(i nches) (4.5 (4.7 (5.2) (4.7 (5.3) (5.3) (3.9 (4.8) (5.3)
Nunber ¢
of fish
nmeasur ed 21 35 34 54 46 32 24 142 80

® Fish collected during the June 22-24, 1976 survey.
® Fish collected during the Septenber 4-6, 1976 survey.

¢ Young- of - Year fish not included in nean | engths or nunber of fish neasured
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Summary

Physi cal Habitat Survey

M neral Creek has a relatively narrow watershed (westerly-flow ng) (Figure
1) which lies just north of the Witewater Creek drainage and the headwater
portions of the WIlIlow Creek drainage. The creek was evaluated fromthe
junction of the North and South Forks (Station 1) downstream about 10% nmles to
t he box canyon upstream from Road 701 (Station 7).

M neral Creek is an aesthetically pleasing streamwhich has its headwaters
in the spruce-fir conmunity at 7500-9000 feet and then drops rapidly into the
pi nyon-j uni per comunity before becomng intermttent. R parian species are
dom nat ed by coniferous species (Douglas fir, Wite fir, and Linber pine) at
Stations 1 and 2. Douglas fir remains the dom nant species at Stations 3 and 4
Wi th deci duous species |ike Arizona alder, box elder, and Arizona wal nut as
subdom nants. The previously mentioned deci duous species donminate the riparian
stand at Stations 6 and 7 with ash, wllow, Ganbel oak, and Arizona sycanore as
subdom nants.

Pool -riffle ratio is generally | ow (<10:90) except for the foll owi ng areas:
Y>mle stretch with beaver dans between Station 1 and 2; Station 5 downstream %
mle; and the marginal stretch of streamw th bedrock pools near Station 7.
Except for Station 5 and in beaver ponds, nean pool depths were 14 inches. Wth
the exception of bedrock bottomat Station 7, stream bottomtype was mainly
rubble (usually 75-90% w th boul der and gravel making up the remai nder of the
stream bottom

Streansi de vegetati on and canyon wal |l s shade 60-75% of M neral Creek at
Stations 1-6. Bank stability is fair to good upstreamfrom Station 6, but |ess

desi rabl e downstream However, placenent of stream i nprovenment structures

17



woul d be Iinmted by | ow bank hei ght upstream from Station 4.

Streamwi dth increases from4.5 feet at Station 1 to 7.0 feet at Station 6.
Flow rate was uniformy low (1-2 feet® /sec) at all stations during both June
and Septenber surveys. It seens |ikely that the series of beaver dans
downstream from Station 1 provide for a slow continual release of water during
low flow periods. In this sense, the storage of water in the beaver ponds
probably serves to stabilize flow rates and shoul d be considered beneficial to
trout survival during drought conditions. Water |evel in several beaver ponds
was | ower than dam hei ght during the June survey, but nobst ponds were full to
the top of dams in Septenber.

Water Quality Survey

Wat er shed conditions appear to be relatively good upstreamfrom Station 6.
Begi nning at Station 6, grazing becones increasingly nore apparent as you
proceed downstream From Red Canyon downstream the presence of silt and fines
in the stream bottom beconmes a negative factor. Watershed conditions in Red
Canyon nay be the primary factor contributing to increased fines downstream as
it appears to deposit considerable gravel and rubble ia the Mneral Creek
floodplain. Several old mnes and private |and hol dings may al so be
confoundi ng factors downstream from Red Canyon.

Di ssol ved oxygen and carbon di oxi de concentrations and pH were well within
recommended range at all stations. Water tenperatures generally ranged from
52-61.5 F at all stations. The water tenperature reading of 66 F at Station 6
on June 23 was taken at 3:45 P.M and was probably near the daily maxi num

Turbidity, alkalinity, and heavy netal measurenents of a water sanple
collected near Station 7 were well within acceptable ranges. Conductance of
three different water sanples taken near Station 7 ranged from 223 to 245 M co

Mol es.  When total dissolved solids was deterni ned by evaporation at 50 C
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a reading of 172 ppmwas obtained. Total dissolved solids of a water
sanple collected at Station 3 on the Septenber survey had a concentration
of 56 ppm This is a relatively great increase in T.D.S. from Station 3
to 7. However, | suspect conparabl e neasurenents taken from Stations 1
and 6 woul d show | ess of a percent increase in T.D.S. Mneral Creek
downstream fromthe nmouth of Red Canyon is presently a margi nal habitat
for trout and should be considered separately when discussing the
desirability of the streamas a possible restoration site for Gla trout.
Rel atively low flow rates (1-2 C F. S.) observed during both June and
Sept enber survey were the major negative physical characteristic of
M neral Creek. Verbal conmmunication with Forest Service personne
i ndicated 1976 was a | ow water year for the Mneral Creek watershed.
This was apparent in the June survey nade before sumer rains began
Flow was only 1.0 CF.S. at Station 1 in June conpared to 1.7 C.F. S. at
Station 2. Increased flow was attributed to flow fromthe sam | canyon
at Station 2 and beaver pond | eakage. The relatively |ow fl ow observed
was obviously a function of the small watershed area (ca. 40 square
mles) and the timng of stream surveys. Although this lowflowrate is
not necessarily a particularly negative factor, it does point out the
i kelihood of fish |osses during drought condition. The addition of
stream i nprovenent structure to create deeper pools would alleviate the
potential for heavy fish |losses in some areas. Another possibility would
be the construction of one or nore check dans in the headwater portions
of Mneral Creek to allow for water release during droughts. The series
of beaver dams between Stations land 2 provide a simlar function at the

present tine.
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Di scussi on and Recommendati ons

VWhen M neral Creek was rated using the Forest Service's "Habitat
Eval uati on Techni que", Stations 1-6 were scored high (7-10) in all major
habitat categories except pool-riffle ratio (which scored 0 at nbst stations).
Therefore, Mneral Creek appears to be particularly well-suited for addition of
stream i nprovenent structures. |Inprovenment structures woul d be npost desirable
fromStation 4 (Bear Wall ow Canyon) downstream| % to 2 nmiles. |In the vicinity
of Station 4, pool-riffle ratio could be increased from10:90 to 25:75 by
constructing about two inprovenent structures per 100 feet of stream It would
seem desirable to do a small scale conparative study of single |og, double |og,
and trash catcher type structures before beginning any maj or stream i nprovenent
work. It should be noted that the stream bottom was 10-30% boul der at Stations
4 and 5. The primarily boul der-rubble bottomtype in this portion of the
streammnight lend itself to the construction of the relatively cheaper trash
catcher-type structures.

The desirability of increasing the quanity and quality of pool habitat in
M neral Creek is apparent in the |ength frequency distribution of rainbow trout
collected during the two survey trips. For exanple, only 11 of 280 fish
measured were >7.0 inches (178 mm) which is normally considered the m ni mum
total lenght for catchable-sized trout (Table 4). The small size of rainbow
trout was apparently caused by the relatively great population densities and
limted pool habitat avail able.

It should be realized that the high population densities found in these
coll ections represent mainly fish in age groups 2 and younger. Length
frequency distriubtions and prelimnary age and growth determ nations indicated

that nean total lengthes at time of annulus formation were 76, 135, 179,
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and 214 mm (3.0, 5.3, 7.0, and 8.4 inches) for ages 1-4, respectively.

The relatively few fish 7 inches collected indicate either (1) that a
substantial reduction occurred in the trout population during the relatively dry
wi nter and spring of 1974; or (2) that 7-9 inches is the maxi num size rai nbow
trout can reach in the majority of the habitat found in M neral Creek.

Al though an angler report of a 14 inch trout was noted in the report, fish
exceeding 9 inches were apparently restricted to | arger pools which were
difficult to adequately sanple with electrofishing gear. Areas with trout of
greater lengths would be restricted to the 150 neter high gradi ent section at
Station 5 and the | arger beaver dam created pools between Stations 1 and 2.
Three large trout (>9") were visually observed in these areas.

Based on the findings of these surveys, Mneral Creek would presently
support only a marginal trout fishery. It is possible that 1-2 additional years
of average or above average water conditions would result in |arger nunbers of
catchabl e-si zed trout in Mneral Creek. However, the generally poor pool-riffle
ratio and small size and depth of nobst existing pools would nmake the negative
effects of a potential drought relatively great. Substantial reductions in trout
nunbers from existing densities would probably occur during severe drought
conditions in areas without suitable refuge areas in form of pools of sufficient
depth. The potential effects of drought would be reduced by constructing stream
i nprovenent structures in fromleaky beaver dans or a check dam constructed in
t he headwater potion of the streamwuld help alleviate the effects of |ow or no
flow conditions.

The nean nunber of rainbow trout per 200 foot sanples el ectrofished was

70.5 for Stations 1-06. |If this estimate of popul ation density was expanded to
nunber per linear mle of stream a estinmate of 1861 trout per mle would
result. Assum ng a nean wei ght of 25 granms per fish, Mneral Creek had a

carrying capacity of approximately 100 pounds of trout per streammle during
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t he sunmer of 1976.

When t he above-nmenti oned popul ation density was multiplied times 8.5
mles (Mneral Creek fromthe Forks to the mouth of Red Canyon), the tota
estimated rai nbow trout popul ati on woul d be approxi mately 15,800 fish.

Addi tional rainbow trout occur in the 2 nmle section below the mouth of Red
Canyon, but this habitat is narginal for trout and contains sections without
fish.

In summary, Mneral Creek would serve as a suitable restoration site for
the introduction of Gla trout from Spruce Creek. Construction of stream
i mprovenent structures would enhance the quality of trout habitat and shoul d
| essen the inpact of extended drought conditions. Gazing control in the
| ower portions of the stream would be desirable. The possibility of
constructing one or nore snmall check dans in the headwater portions of Mnera
Creek for gradual water rel ease during droughts shoul d be eval uated.

Addi tional studies on streamflow and water quality, especially tota

di ssol ved solids, would be worthwhil e considerations.
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APPENDI X A. LOCATI ON OF SAMPLI NG STATI ONS.

Station 1 - Directly downstream fromthe junction of the North and South
Forks of Mneral Creek. (T.10 S., R 18 W, Section 35)

Station 2 - Third Canyon (at Trail 203) downstream fromthe junction of the
North and South Forks. T.10 S., R 18 W, Section 35 (ca. 1 mle
fromStation 1).

Station 3 - 500 yards downstream fromthe junction of the Sandy Point Trail
(202) and M neral Creek Trail (201). T. 10. S. , R 18 W ,
Section 33 (ca. 2% nmiles fromStation 1).

Station 4 - Fromthe nouth of Bear Wallow Canyon downstream 400 feet. T.10, S.,
R 18 W, Section 31 (ca. 4 3/4 nmles from Station 1).

Station 5 - One mle from Station 4 where a steep cliff overhangs the trail.
T.10.S., R 19 W, Section 36 (ca. 5 3/4 mles fromStation 1).

Station 6 Approximately 1/2 mle upstreamfrom Log Canyon T.10.S., R 19 W,
Section 26 (ca. 7 Yamles from Station 1).

Station 7 200 yeard upstreamfromend of Road 701. T.10.S., R 19 W,
Section 20 (ca. 10% mles from Station 1).
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